
FEBRUART 1938 

Occasional observations of s k i  polarization are taken i t  

through Schott color filters. for the determination of 

Date the Weather Bureau stations at  Washington and Madison. 
Measurements of the intensity of direct solar radiation 
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[Metearological Rasearch Division, EDGAR W. WooLARD in charge] 

Smithsonian Silver Disk pyrheliometer at Blue Hill. The Feb. 3 _ _ _ _ _ _ _ _ _  1.78 _ _ _ _ _ _  0.81 1.11 ._____ ____._ 

meridian time) and at  noon (local mean solar time). 
During February 1938 direct solar radiation intensities Feb. 14 _ _ _ _ _ _ _ _  1.37 I .W 1.12 1.24 1.39 ____.. 

Madison, Lincoln, and Blue Hill. 
Table 2 contains the average amounts of radiation Fab. 25 _ _ _ _ _ _ _ _  2.87 _.__.. -.-... _ _ _ _ _ _  1.37 __..__ 

table also gives vapor pressures a t  8 a. m. (seventy-fifth Feb. 5 _ _ _ _ _ _ _ _ _  4.95 ____._ _ _ _ _ _ _  ....._ ____.. ____._ 
Feb .6  _ _ _ _ _ _ _ _ _  4.17 1.07 1.1s 1.31 1.48 _.__.. 
Feb.9 _ _ _ _ _ _ _ _ _  2.87 __________..__ ~ _..___._______. 
Feb. 12 _ _ _ _ _ _ _ _  6.50 _ _ _ _ _ _  ____._ .-~... __..._ _.____ 

avemged above normal at all four stations: Washington, Feb. 18 __._.___ .74 -...-- 1.12 1.26 1.43 .___._ Feb. 19 _ _ _ _ _ _ _ _  . i Q  1.04 1.15 1.m 1.47 ~ ___._ 
Feb. 22. .______ 2 . 8 i  ..__._ _ _ _ _ _ _  --..-. __.___ __.___ 
Feb. 23. ______. 2.16 .___._ _ _ _ _ _ _  _ _ _ _ _ _  ._._._ .~ __._ 

received daily on a horizontal surface from both sun and Feb. 26 ..._.___ 4.37 1.02 1.12 1.25 1.43 M e a m  _ _ _ _ _ _  _____. 1.04 1.10 1.24 1.43 
__._._ 

SOLAR RADIATION OBSERVATIONS. JANUARY 1938 

By CHARLES M.  LENNAHAN 
Measurements of solar radiant energy received a t  the 

surface of the earth are made at eight stations mainta$ed 
by the Weather Bureau, and at nine cooperating stahons 
maintained by other institutions. The intensity of the 
total radiation from suzl and sky on a horizontal surface is 
continuously recorded (from .sunT;se to sunset) a t  all 
these stations by self-registermg mstruments; pyrhelio- 
metric measurements of the intensity of direct solar 
radiation at  normal incidence are made a t  frequent inter- 
vals on clear days a t  three Weather Bureau stations 
(Washington, D. C., Madison, Wis., Lincoln, Nebr.) and 
at  the Blue Hill Observatorv of Harvard Universitv. 

____.. _ _ _ _ _ _  .___.. ._____ 1.78 

_ _ _ _ _ _  ~ __... _ _ _ _ _ _  _ _ _ _ _ _  1.24 

1.32 1.19 1.03 _ _ _ _ _ _  8.48 
1.46 1.28 1.15 1.05 3.88 
1.33 1.17 1.01 .8Q 1.78 _ _ _ _ _ _  _ _ _ _ _ _  .Q; .63 10.59 

____.. _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  .91 
1.51 1.35 1.21 1.10 1.52 
1.25 1.16 ....-. ._._.. 2.87 
1.26 1.12 .91 .77 1 .86  

1.43 1.28 1.15 1.03 4.75 
1.37 1.22 1.06 .97 _ _ _ _ _ _  
_._.._ _.._._ 1.01 _ _ _ _ _ _  3.81 

filters, by a thermo de recording on a potentiometer. 

ing a reinvestigation of the transmission of the filters. 
No polarization measurements were made at  Madison 

due to continual snow and ice cover, nor at  Washington 
since the recently repaired polarimeter has not yet been 
installed. 

The publication of ta t le 3 is temporarily suspended, dur- 

TABLE l.-,Solar radiation intensities during February 1938 
[Gram-calories per minute per square centimeter of uoruial surface] 

WASHINGTON. D. C. 

Sun's zenith distance 

sky during each week, their departures from normal and D ~ ~ ~ I U W . -  ._.._. +. 11 +.os +.os. +.07 __..__ +. 02 f .07 +.05 +.06 _ _ _ _ _ _  

atmogpheric turbidity and precipitable water vapor, are 
conducted a t  Washington and Blue Hill. 

The geographic coordinates of the stations, and descrip- 
tions of the instrumental equipment, station exposures, 
and methods of observation, together with summaries of 
the data obtained up to the end of 1936, will be found in 
the MONTHLY WEATHER REVIEW, December 1937, pp. . 
415 to 441; further descriptions of instruments and 
methods are given in Weather Bureau Circular Q. 

Table 1 contains the measurements of the intensity of 

1.41 ____.. 1.45 1.32 
1.43 ____.___ ~ 

1.40 _ _ _ _ _ _  1.40 1.16 
1.40 _ _ _ _ _  ~ 1.40 
1.30 ....._...___________..._._____ 
1.35 .-.-.. 1.44 
1.41 _...._ 1.41 1.26 
1.40 _ _ _ _ _ _ _ _ _ _ _ _  ~ 

1.32 ____._________._______________ 
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___-_.....-......---- 1 . 4  
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Feb. 1 ____.__.. 1.8 ____._ 
Feb. 8 ._______. 1.4 _ _ _ _ _ _  
Feb. 10 _ _ _ _ _ _ _ _  2.8 _.____ 
Feb. 11.. _ _ _ _ _ _  . 8  _._... 
Feb. 12.. _ _ _ _ _ _  1 . 3  ____._ 
Feb. 15-- _ _ _ _ _ _  1 .5  _ _ _ _ _ _  
Feb. 16 _ _ _ _ _ _ _ _  1.0  ~ ____. 
Feb.17 _ _ _ _ _ _ _ _  1.4 ____...__. 
Feb. 21. _ _ _ _ _ _ _  1.5 ____._ 
Feb. 23 _ _ _ _ _ _ _ _  2.4 _ _ _ _ _ _  
Feb. D L  _ _ _ _ _ _  2.1 _ _ _ _ _ _  

M ~ S M  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
Deput0mE.- _____. _ _ _ _ _ _  
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____.. _ _ _ _ _ _  1.13 _ _ _ _ _ _  ..____ _ _ _ _ _ _  
___... 1.05 _ _ _ _ _  ~ _____.  
..__._ 1.37 _ _  1.12 
.___.. 
____.. _ _ _ _ _ _  _ _ _ _ _ _  1.17 
._____ +. 09 

mm. 
1.32 
4.37 
2.4Q 
3.81 
1.37 
3.00 
1.68 _ _ _ _ -  --_-- 
- 

.I- ~ ~~ 

from the records of an Eppley pyrheliometer recording on 
either a microammeter or a potentiometer. 

During February 1938 all stations show a deficiency in 
the total solar and sk radiation for the month with the 

Friday Harbor. These four stations also had an excess of 
total radiation during January. 

For the determination of atmospheric turbidity and pre- 
cipitable water, the intensity of direct solar .radiation at  
normal incidence is measured, with and mthout color 

exception of Fairban-s, K New Orleans, San Juan, and 
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Jm.N _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Feb. 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Feb. 12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Feb. 19 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

TABLB 2.-Auerage daily totab of e d a r  radiatian (direct+diguse) received on a horizontal surface 

Gram-calorlea per square centimeter I 

eal. col. eal. 
191 120 225 
n 3  95 193 
210. 134 208 
160 182 320 

cal. 
93 
96 

120 
96 

MI. wl. cal. eal. eal. cd. 
158 176 66 103 258 287 
177 230 94 138 257 290 
176 247 139 181 293 323 
140 362 90 336 438 314 

cal. 
257 
aaCr 
230 
308 

cal. cal. cal. cal. eal. eal. 
187 170 491 98 103 219 
246 233 607 117 124 262 
2-91 238 576 135 108 288 
410 179 W 197 178 101 

Jan. 29 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Feb. 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Feb. 12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Feb. 19 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Departures of dally totals from normals 

-68 -64 

Accumulated departures since Jan. I 

-1,624 I -3.265 I -1,155 I -1,868 I -196 I -1,287 I 4-777 I -3,116 I 4-56 I -1,253 I +a53 I +70 I -798 I 4-050 I 4-466 1-1.581 1 _ _ _ _ _ _ _ _  
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244 p.m- 
3:43a.m. 
0:47a. m. 
0:04p.m- 
216p.m- 
4:OZp.m. 
3:06 8. m- 

--84 

-6.9 

-6.9 

- 2 6  

-. 8 

0 
.8 

1.1 
1.1 
1.7 
. 6  

-12.2 

0 

346.4 
16.4 
28.4 
63.4 

119.4 
308.6 
346.0 
16.0 
28.6 
63.5 

288.6 
308.6 
347.1 
25.6 
88.6 

28g1 
298. 1 
309.1 
347.6 
28.1 
Bc 

281.4 
238.4 
288.4 
309.4 
346.4 
25.4 

283.7 
288.2 
299.7 
309.7 
310.2 
318.7 

9. 7 
2 8 7  

239.6 
284.1 
289.1 
298.6 
309.6 
311.1 
346.6 

9.6 
'27.6 
38.6 
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284.6 
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308.6 
311.6 
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0 
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-6.0 
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-17.0 
-10.6 
+13.0 
+7.0 

-21.0 
-19.6 
-16.0 
-10.6 
+13.0 
4-7.0 

-25.0 
-20.5 
-10.6 - 17.0 
-10.6 
+13.0 
-25.0 
-20.0 
-18.5 
-17.0 
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-11.0 
-18.0 
+13.6 
+l6.6 
-25.0 
-20.6 
-19.0 
-17.0 
+21.6 
-11.0 
-18.0 
+13.5 
-15.0 
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-11.6 
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7 
2 
1 
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2 
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6 
2 
1 
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1 
6 
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2 
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1 
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2 
1 
8 

16 
!Z3 
3 
4 
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6 

24 
2 

45 
2 
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1 
9 
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6 
9 
1 
8 
2 

28 
3 
7 
2 
3 
I6 

U.8.Naval. 

Do. 

Do. 

Do. 

Do. 

Mt. Wilron. 

Do. 

U.8.Naval. 

5780 
5758 
6766 
(9 
6736 

-61.0 
-21.0 
-11.0 
+28.0 
+82.0 

1.9 
2.3 
2.2 
1.3 
1.6 
1.1 
1.0 

N W  l---- io 
N W  9---- 10 
N W  8---- io 
N 8  _ _ _ _ _ _  10 
N N W  6.. 10 
N W  5---- io 
N W 4  .... 9 

1.4 

1.0 

1.4 

1.7 

N N W  2.. 9 

Calm---- 7 
1 . 4 8 2  _ _ _ _ _ _ _  8 

88W2-.. 8 

N N W  6-- 9- 

3:42a. m- 
9:45 a. m- 
1:Wa. m- 

-4.9 
-3.7 
-3.1 

231 8. m. 

0:Mp.m. 

2:llp.m- 
3:43 a. m- 

1:68 8. m. 
0:04p.m. 
2:17 p. m. 
4.Mp.m- 
344a.m- 

1:ma. m. 
3:47 8. m. 
1:46a.m- 

0 f l p . m .  

033p.m. 

1:43 p. m- 
212p.m. 
8A8a.m. 

0:lla. m. 

220p.m. 

4:07 p.m. 

-9.4 

-6.7 

-4.8 
-13.2 

-11.9 
-8.3 
-6.6 
-6.6 
-9.3 

-6.0 

-7.9 

-6.1 

-4.8 

- 4 4  

-3.9 
--81 
--14 

-3.9 

-1.1 

-.3 

1.2 

1.6 
1.0 

N N W  6.. 10 

N W  5----  10- 
WNW 6- 8 

1.2 
.8 

1.3 

1.6 
1.3 

N W  5.... 9 
N N W  6-- 10- 
N N W  6-- 10- 

NNW 3-- 9 
N W  5..-. 10- 

6767 
5766 
6766 
5764 
5763 
5760 
5769 
6753 
5770 
6787 
6766 
5766 
5764 
5763 
5780 
6788 
5756 
6788 
6771 
6770 
6767 
5768 
5766 
5764 
5763 
6780 

-43.0 
-42.5 
-32.0 
-22.0 
-21.6 
4-15.0 
+38.0 
+66.0 
-79.0 
-34.6 
-29.5 
-20.0 
-9.0 
-7.6 

+23.0 
+51.0 
i-69.0 
+80.0 
-76.0 
-62.6 
-21.0 
-16.5 
-7.0 
+3.0 
+6.0 
4-43.0 

2.1 

1.0 

1.6 

N W  2---- 8 

W N W 3 .  9- 

W 3  _ _ _ _ _ _  9- 

Chlm-I go Yorh New I Fresno 1 1 :z 1 LaJolla 1 Miaml 

------- 
New River- Blue Friday Ithsca New- 1 port 

Orleans 1 slde 1 Hill 1 &%I I Harbor I ------- 

0- of me(eomhgieal conditions during mkr observations. Blue Hill. 
February 1938 

POSITIONS AND AREAS OF SUN SPOTS 
[Communicated by Capt. J. P. Hellweg U. 8. Navy (Ret.) Buperlntendent 0.8.  Naval 

Observatory. Data furnished by th i  U. 8. Naral Obskrvator in coopkratlon wlth 
Harvard and Mount Wilson Observatories. The difference In Ib&ude Is measured 
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10 
14 
14 
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13 
10 
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Tem- 
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(" C.) 
Cloudiness and remarks from the central meridian positive west. The north latitude is positive. Areas are 

corrected for foreshortening and are expressed in millionths of the sun's vlslble heml- 
sphere. The total area for each day includes spots and groups] 

Date 

-1-1- 

203 a. m 

0:13 a. m 
-8.4 

-8. a 
1.8 

1. 6 

2 Cu, Llght haze. Cloud 
amt. varying 2-4. 

8 Cu Light haze. Edge 
of du nearing sun at end 
of observation. 

Zsn, clouds. Light haze; 
light smoke haze N. 

Trace Cl, light smoke haze 
to N. 

1 Ci moderatesmokehaze 

4 Ci light smoke haze to 

5 Ci Cs Moderete smoke 

Do. 
1 cu, 8c. 
1 c u .  
Trade Cu. 
Trace Sc. 
Trace Cs. 
8 Ci, few thin C1 passed 

over sun during screen- 
ing. 

2 Ci Dense haze to N. 
light haze to E. 

Trace Ac. 

Trace Ac, Dense smoke 
@e N, light M, 8 and 

to'N. 
N 'and NE. 
h&e tb N. 

Do. 

Feb. 1 

1 

8 

8 

81 

8 

8 

8'  
10 
10 
10 
10 
10 
11 

11 

12 
12 I 
12 

16 

16 

16 
16 

16 
16 
16 
16 
17 

17 

21 

21 

21 

211 

211 
. 21 az 

as 
aa 
26 

I I I 

-PO. 0 
-60.0 
-21.5 
+17.0 
+MI. 0 
-70.0 
-60.0 
-49.0 
-10.5 
+28. 0 
+70.0 
-63.0 
-66.0 
-46.0 
-35.0 
+2.0 

+41.0 

0:11 p. m-1 -7.1 

6768 
5766 
5764 
5760 
5753 
(9 
6767 
6766 
6766 
6764 
5780 
5758 

T"ee Cu, 8c. Light haze 
N Sc. and E. 

Trace Ci, Cu, light haze N 
and E. 

4 Ci, Cu, Frcu. 
Zero clouds. Light haze 

E,  8, W. Dense smoke 
haze to N. 

Zero clouds. 
Do. 
Do. - .. 
Do. 

Trace Ci, Ac. Light haze. 
Dense smoke haze N. 

2 Ci, Ac. Moderate haze. 
Dense smoke haze N. 

Trace Sc. Moderate haze. 
Dense smoke haze N. 

Trace Cu. Moderate haze. 
Den= smoke,ham N. 

Trace Cu. Light ham 
N. Moderate haze W. 

Trace Cu. Light to mod- 
erate haze. 

Trace Cu. Light haze to N 
Trace Cu. Light hare. 
Trace Ci. Light haze to 

N. Light ground fog 
below summit . 

Trace Ac, Cu. Light haze 
N E m d W  

Tra& 'Cu. Smoke ovw 
Boston and harbor. 

1 c i ,  c u .  

* Iudlmtes SmithsonIan observatlon. Not numbered. 


